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BACKGROUND

The invention relates to an integrated circuit and a net hod
of fabricating an integrated circuit. The disclosed invention is
described in Appellant's brief, pages 3-4.

Claim19 is reproduced bel ow.

19. An integrated circuit having a plurality of

sem conductor devices therein and a nultilevel netallization
structure for interconnection of said sem conductor devices

thereon, said nultilevel netallization structure conprising,

a plurality of substantially parallel, separated,
patterned netal |ayers, each said netal |ayer being
separated by an interlevel dielectric (ILD) layer of silicon
di oxi de t herebetween, said patterned netal |ayers being
conprised of electrically conducting |ines, said
el ectrically conducting |ines having top surfaces and edge
surfaces;

said interlevel dielectric |ayers between said netal
| ayers having vias therethrough, each said via having via
sidewal | s 55 and a via bottomend surface 57, wherein at
| east one of said vias has a first portion of said via
bottom end surface 57 being contiguous with a portion of
said top surface of one of said electrically conducting
lines and a second portion of said via bottomend surface 57
bei ng above a portion of said edge surface of said one of
said electrically conducting |ines, said one via thereby
being m saligned with respect to said one of said
el ectrically conducting |ines, said vias having conducting
via plugs therein, said via plugs providing electrical
connectivity between said netal |ayers;

one or nore of said netal |ayers having an insul ating
I LD via etch stop cap |layer contiguously thereon, said etch
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The Examiner relies on the foll ow ng references:

Barber et al. (Barber) 4,966, 870 Cct ober 30, 1990
Wo et al. (Wo) 5,451, 543 Sept ember 19, 1995
Aoyama et al. (Aoyanm) 5,592, 024 January 7, 1997

(filed Cctober 28, 1994)

Kal ni t sky EP 0 523 856 January 20, 1993
(Eur opean Patent Application)

Clains 19-24 stand rejected under 35 U.S.C. 8 103(a) as
bei ng unpat entabl e over Who and Kal nit sky.

Clainms 26, 28, 30, 32, and 34 stand rejected under 35 U.S.C.
8§ 103(a) as being unpatentable over Wwo and Kal nitsky, further in
vi ew of Aoyanma or Barber.

W refer to the Ofice action (Paper No. 16), the final
rej ection (Paper No. 18), and the exam ner's answer (Paper
No. 24) for a statenent of the Examiner's rejection, and to the
brief (Paper No. 23) for a statenent of Appellant's argunents

t her eagai nst .
OPI NI ON

New grounds of rejection pursuant to 37 CFR § 1.196(b)

A claimwhich omts matter disclosed to be essential to the
i nvention as described in the specification or in other

statenents of record is subject to rejection under 35 U S. C
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356, 358 (CCPA 1976) (clains which failed to recite the use of a
cooling zone, specially |ocated, which the specification taught
as essential, was not supported by enabling disclosure);

In re Venezia, 530 F.2d 956, 959, 189 USPQ 149, 152 (CCPA 1976)

(since all of the essential parts of the "kit" are recited in the
clainms, there is no basis for holding the clains inconplete); and

In re Collier, 397 F.2d 1003, 1005, 158 USPQ 266, 268 (CCPA 1968)

(claimfailed to interrelate essential elenents and failed to
distinctly claimwhat appellant in his brief insisted was his

invention). See also Reiffin v. Mcrosoft Corp., 48 USPQ2d 1274,

1277 (N.D. Cal. 1998) (omitted elenments test), rev'd, remanded on

ot her grounds 214 F.3d 1342, 54 USPQd 1915 (Fed. Cr. 2000); and

Manual of Patent Exani ning Procedure 8§ 2172, 2172.01.

Clainms 19-21, 24, 26, 28, 30, and 34 are rejected under
35 U.S.C. 8§ 112, first paragraph, as failing to recite an
essential elenment and, therefore, as based on a |l ack of enabling
di sclosure. dainms 19 and 24 do not recite the electrically
conducting coating 34 which is chemically inert with respect to
reactants and reaction products of the Bl anket Tungsten CVD via

fill process. This layer is essential because otherw se the top
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enabl i ng disclosure under 8§ 112, first paragraph. See Mayhew,

527 F.2d at 1233, 188 USPQ at 358. Caim22 recites the inert
coating; therefore, clainms 22, 23, and 32 are not rejected.

Clains 19-24, 26, 28, 30, 32, and 34 are rejected under
8§ 112, second paragraph, as failing to particularly point out and
distinctly claimthe subject matter which Appellant regards as
his invention. First, it is clear fromAppellant's brief that
Appel I ant regards his invention as including the inert coating.
Absent an inert electrically conducting coating, there is nothing
to protect the exposed netal surfaces from damagi ng interactions
with chemcals that lead to the probl em of exploding vias as
argued by Appellant (Br5-8). The clains are properly rejected
under 8§ 112, second paragraph, as failing to distinctly claim
what Appellant in his brief insists is his invention.

Second, the absence of the inert coating in the clains
causes a potential indefiniteness problem Since there is no
chemcally inert electrically conducting coating 34 clained as
part of the patterned nmetal |ayers, the coating 34 and neta
interconnect line 6 together are a "patterned netal |ayer" which

has a top surface and edge surfaces and the via bottom end
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i ndefiniteness.) The etch stop cap |ayer 54 does not conpletely
cover the edge of this conposite patterned netal |ayer because of
overetching, as shown in Appellant's figures 8 and 9 and
described in the specification, page 10, lines 10-13. Thus, to

t he extent Appellant asserts that the limtation of "said

conti guous etch stop cap layer covering said electrically
conducting edge surfaces"” in claim19 nmeans "conpl etely covering

the edge surfaces,” the limtation is msdescriptive of the

di scl osed invention under § 112, second paragraph. In the

obvi ousness rejection, we have interpreted the limtation to
require only covering part of the edge to avoid an indefiniteness
problem and to be consistent with the disclosure. Caim22,

whi ch specifies the electrically conducting coating on mnet al

i nes, does not clarify what part of the edge surface is covered
by the etch stop cap layer. Caim24 recites "not entirely
renoving said insulating ILD via etch stop cap | ayer covering
sai d edge surfaces of said electrically conducting lines,"” which
i ndicates that part of the edge surface may be exposed. Thus,

claims 24 and 34 are not rejected under this second ground.

Third, the limtation of "a second portion of said via
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It is not clear what is intended by "above a portion of said edge
surface" or how this supports the "whereby" limtation. The edge
surface is a vertical surface, so a "portion of said edge
surface" nust be on the vertical surface, and a surface "above"
this is apparently vertically "above" the vertical edge surface.
It is not clear how this defines the invention. W cannot tell
whet her Appellant intends to claimthat the second portion of the

via bottomend surface is below the I evel of the top surface.

Gbvi ousness

Cains 19-23, 26, 28, 30, and 32

Clainms 19-23, 26, 28, 30, and 32 are argued to stand or fall
together as a group (Br4). Caim19 is the independent claim
The Exam ner does not particularly identify the
di fference(s) between Wo and the subject matter of claim19.
The Exam ner concludes that "one of ordinary skill in the art
woul d have been notivated to select silicon nitride as a materi al
for an etch stop cap layer 29 of Wo et al, and silicon oxide as
a material for an interlevel dielectric |layer 16 of Wo et al for

t he purpose of protecting the nmetal |ayers from danagi ng
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to be a silicon nitride etch stop layer and a silicon oxide
interlevel dielectric (ILD) |layer. However, Wo discl oses
silicon nitride as an etch stop layer (e.g. col. 4, line 13) and
di scl oses silicon-oxide based materials for the ILD | ayer

(col. 4, lines 36-41). Wo does not nention silicon dioxide as a
silicon-oxide based ILD nmaterial. Presunably, the Exam ner was
just careless in stating "silicon oxide" in the rejection instead
of "silicon dioxide." Therefore, we assume that Kalnitsky is
applied mainly to show silicon dioxide as an ILD materi al .

Appel | ant does not chal | enge t he obvi ousness of using
silicon dioxide as an |ILD material in Wo.

Appel | ant argues (Br6) that neither Wo nor Kal nitsky
t eaches or suggests "said contiguous etch stop cap |ayer covering
said electrically conducting edge surfaces” (claim 19).

We interpret "covering said electrically conducting edge
surfaces"” to require only partly covering the conducting edge.
This interpretation is consistent with Appellant's figures 8
and 9, which show the etch stop cap |layer 54 partially exposing
the electrically conducting coating 34 which fornms part of the

el ectrically conducting edge surface. Because claim 19 does not
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conposite of nmetal interconnects 6 and netal coating 34. Wo
teaches the etch stop layer 29 covering part of the edge of the
conductor 10 (col. 7, lines 40-46) and so teaches "covering said
el ectrically conducting edge surfaces.”

Appel | ant argues that Wo's structure, because of the
exposed nmetal edge, will result in damaging interactions with the
chem cals used in via fill (Br5). It is argued that neither Wo
nor Kal nitsky recogni ze or address the probl em of expl oding vias
due to m salignnent solved by Appellant, and neither of their
structures would solve the problem (Br7-8).

These argunments are not commensurate in scope with claim19
Claim 19 does not recite the specific nmetal for the nmetal |ayers
or recite any properties thereof, such as being chemcally inert,
except that they formelectrically conducting lines. Thus, the
claimdoes not recite a structure that will have an expl oding via
problem Mreover, claiml19 is to a structure and does not
recite howthe via plug is formed and does not recite that the
via plug is forned by a Bl anket Tungsten CVD process where
tungst en hexafl uori de or hydrogen fluoride will react with the

exposed interconnect netal to have an expl oding via probl em
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Clains 24 and 34

Clainms 24 and 34 stand or fall together.

The Examiner relies on the sane reasoning for claim24 as
for claim19. However, there are several differences between
claim 19 and the product manufactured by the nethod of claim 24.

Claim?24 recites "depositing an ILD dielectric [sic, the
term"dielectric" is redundant] |ayer over said insulating ILD
via etch stop cap layer,"” but does not recite that the ILD | ayer
is silicon dioxide as in claim19. The fact that claim 24
recites an ILD via etch stop cap layer "made froma materia
which is substantially non-volatilized by silicon dioxide
etchants" does not require a silicon dioxide ILD layer. Caim24
recites "not entirely renoving said insulating ILD via etch stop
cap | ayer covering said edge surfaces of said electrically
conducting lines,"” which expressly indicates that a part of the
edge surface may be exposed, whereas we interpreted "covering” in
claim19 to only require "partially covering." Thus, the product
produced by claim?24 is broader in these two respects than

claim19. Caim?24 recites the function "for protecting said
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i nherent result of the process specified in claim?24 (Br8) is not
per suasi ve because of these differences.

Because cl aim 24 does not expressly require a silicon
di oxi de ILD | ayer, Kalnitsky is not needed. Wo teaches a
silicon nitride etch stop |ayer which satisfies the limtation of
an LD via etch stop cap layer "nade froma material which is
substantially non-volatilized by silicon dioxide etchants."

Wo discloses that only a portion of the vertical sidewall
needs to be exposed, which neets the limtation of "not entirely
renoving said insulating ILD via etch stop cap | ayer covering
sai d edge surfaces of said electrically conducting lines." The
unexposed edge surfaces in Wo performthe function "for
protecting said edge surfaces fromdamaging interaction with
chem cal s associ ated with subsequent process steps” just as the
unexposed edge surfaces are protected in the disclosed invention.

For these reasons, we conclude that claim24 would have been
obvi ous over Wo al one and that Appellant has failed to show
error in the Exam ner's rejection. The reliance on Wo al one

does not create a new ground of rejection. See In re Bush,

296 F.2d 491, 496, 131 USPQ 263, 266-67 (CCPA 1961) ("the answer
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rejection on a new ground”). The rejections of clains 24 and 34

are sust ai ned.

CONCLUSI ON

The rejections of clainms 19-24, 26, 28, 30, 32, and 34 are
sust ai ned.

New grounds of rejection have been entered as to
clainms 19-24, 26, 28, 30, 32, and 34 pursuant to 37 CFR
8§ 1.196(b).

In addition to affirmng the Examiner’s rejection of one or
nore clainms, this decision contains a new ground of rejection
pursuant to 37 CFR 8§ 1.196(b) (amended effective Dec. 1, 1997, by
final rule notice, 62 Fed. Reg. 53,131, 53,197 (Cct. 10, 1997),
1203 O f. Gaz. Pat. & Trademark O fice 63, 122 (Cct. 21, 1997)).
37 CFR 8 1.196(b) provides, "A new ground of rejection shall not
be considered final for purposes of judicial review"

Regarding any affirmed rejection, 37 CFR § 1.197(b)
provi des:

(b) Appellant may file a single request for rehearing

wWithin two nonths fromthe date of the origina
deci si on .
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rejection to avoid term nation of proceedings (37 CFR 8§ 1.197(c))
as to the rejected clains:
(1) Submit an appropriate amendnent of the clains

so rejected or a show ng of facts relating to the

clainms so rejected, or both, and have the matter

reconsi dered by the exam ner, in which event the

application will be remanded to the exam ner.

(2) Request that the application be reheard under

8§ 1.197(b) by the Board of Patent Appeals and

I nterferences upon the sane record.

Shoul d Appel |l ant elect to prosecute further before the
Primary Exam ner pursuant to 37 CFR 8 1.196(b)(1), in order to
preserve the right to seek review under 35 U . S.C. 8§ 141 or 145
with respect to the affirned rejection, the effective date of the
affirmance is deferred until conclusion of the prosecution before
t he Exam ner unless, as a nere incident to the limted
prosecution, the affirned rejection is overcone.

| f Appellant el ects prosecution before the Exam ner and this
does not result in allowance of the application, abandonnent or a
second appeal, this case should be returned to the Board of

Patent Appeals and Interferences for final action on the affirned

rejection, including any tinely request for rehearing thereof.
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No tinme period for taking any subsequent action in
connection with this appeal may be extended under 37 CFR
8§ 1.136(a).
AFFIRVED - 37 CFR § 1. 196(b)

HOMRD B. BLANKENSHI P
Adm ni strative Patent Judge

LEE E. BARRETT )
Adm ni strative Patent Judge )
)
g
) BOARD OF PATENT
ANI TA PELLMAN GRCSS ) APPEALS
Adm ni strative Patent Judge ) AND
) | NTERFERENCES
)
)
)
)
)
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